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Two Blowers... One Purpose: 
30 to 100% More Air 


Why two totally different blower types? Because the require- steam turbines, gas burners, heat killers, air filters, blowers 4 
ments of mine ventilation fall into two entirely different exhausters for special purposes. See also THOMAS’ Rh 
categories. ISTER ...Coppus Engineering Corporation, 541 Park A 
For high pressures, long pipe lines, use the Coppus VENT- Worcester 2, Mass. 
AIR (centrifugal type). For medium pressures, shorter pipe 
lines, the Coppus VANO (propeller type) is best. One or the 
other will give you more air per given power consumption COPPUS ENGINEERING CORPORATION 
than other blowers — from 30% to 100% more. Can be used 201 Park Avenue, Worcester 2, Mass. 
as blowers or exhausters, capacities up to 90,000 CFM, with 
compressed air or electric motor drive. Please send: Bulletin 130 
Only Coppus makes both types. And, for quick recognition, 
each wears the famous “Blue Ribbon,” distinguishing mark of 
top-quality engineering, materials and performance. This 
blue band is your guarantee of better mine ventilation... 
Look for it. 
Representatives listed in METAL & Non-METALLIC NE 5's sc ca ss chs ok. ha casea a beathoarbnahets teen 
UINING CATALOGS. Other Coppus “Blue Ribbon” products: 
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ON THE COVER 


ARTIME construction projects 

could not find time to compromise 
with the weather. They had to be rushed 
to completion, and some of them had to 
cope with harsh climatic conditions. 
Much of the rock drilling connected with 
the huge Shipshaw power development 
in Canada was done during the winter 
of 1942-43 when subzero temperatures 
prevailed for weeks at a stretch. Special 
steps were taken to prevent freezing of 
the moisture in compressed-air supply 
lines and the workers adopted Arctic 
attire to protect them from the. icy 
winds. Our cover picture shows a drill 
runner looking up at a bleak sky as he 
started for his working place on a frigid 
morning. On his shoulder is a sinker 
drill, a heavy drifter-type machine 
equipped with handles to adapt it for 
use in shaft-sinking work. 


IN THIS ISSUE 


N OUR April, May, and December 

issues of last year, W. M. Goodwin 
described the tremendous hydroelectric 
power resources of the Canadian Prov- 
ince of Quebec and pointed out their 
significance in connection with wartime 
and peacetime industrial activities. In 
this issue, he rounds out the series with 
an article devoted to the construction of 
the outstanding Shipshaw No. 2 power 
development. Although it was a colossal 
job it was cloaked in military secrecy 
at the time and has been given little 
publicity even since the war ended. 


HAFT sinking is a highly specialized 

mining operation that has often been 
described but never very well illustrated 
because it is difficult to obtain good 
photographs under the conditions that 
exist. Through the courtesy of South 
African mining interests we are privi- 
leged to present a sequential pictorial 
story of the sinking of a large circular- 
section ventilating shaft at one of the 
West Rand gold mines. The pictures 
were taken for educational purposes and 
have not been previously published. 


{OST of our readers are familiar 
with the diversified uses made of 
compressed-air equipment in developing 
hydroelectric projects. Few of them, 
however, are probably aware that com- 
pressed air also performs numerous serv- 
ices in connection with the operation of 
the finished plants. The article starting 
on page thirteen deals with the various 
applications of air in and around the 
waterpower generating stations of the 
Tennessee Valley Authority. 


Constructing 
the 
Shipshaw 
Power 


Development 


W. M. Goodwin 


electric developments to be com- 
pleted, Shipshaw No. 2 on the Sa- 
guenay River in northern Quebec, repre- 
sents one of the heaviest rock-excavation 
jobs done in recent years. Because of its 
wartime significance, the project was 
cloaked in secrecy, but the principal con- 
tractor, Foundation Company of Cana- 
da, Limited, kept a full record of the 
work that makes an interesting story 
for those who follow the performances of 
modern rock drills. Three types of drill- 
ing machines were used—namely, deep- 
well percussion drills, various kinds of 
hammer drills, and diamond drills—and 
rock excavating involved open-cut work, 
shaft sinking, and tunnel driving. In 
the description that follows, the con- 
struction plan will be outlined first, and 
then some details will be given of the 
drilling record. (A general layout of the 
undertaking is illustrated on page 4.) 
Shipshaw No. 2 Powerhouse contains 
twelve generating units with a combined 
capacity of 1,200,000 hp. At present. the 


ab HE latest of Canada’s large hydro- 
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minimum flow of the Saguenay River 
is 42,500 cubic feet per second, and this 
is diverted through a canal, 7500 feet 
long, to a headblock situated on a ridge 
of rock. Six shafts sunk in this rock 
formation are connected with six hori- 
zontal tunnels driven from the foot of the 
ridge at the level of the turbines. The 
normal head is 208 feet. The tailrace 
is at tidewater level. In brief, the project 
constitutes a 10,000-foot-long by-pass 
at the end of which the water of this 
sizable stream is carried through a build- 
ing that houses the largest power in- 
stallation placed to date under one roof. 

The original contract provided for the 
construction of but one-half of the 
power plant and, consequently, of three 
instead of six shafts and tunnels, the 
plan being to set up only six of the gen- 
erating units. The schedule drawn up at 
that time called for the delivery of power 
from the first unit by January 1, 1943, 
and from the second by February 15, 
following. In the spring of 1942, when 
work had been underway a year, it was 








found that one of the two generata 
suppliers could furnish a unit before th 
date on which it had been promised 
and the time it was scheduled to go int 
operation was accordingly advanced t 
November 20, 1942, or 40 days ahead @ 
the date previously set. Actually, thil 
revised timetable was adhered to withii 
four days: the first generator went 0 
the line on November 24, and the seconé 
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one three days later. Only eighteen 
months had elapsed since the contractor 
had been given authority to proceed. 
The. remaining units were set up and 
started and all phases of the job com- 
pleted within another year, or in a total 
elapsed period of 30 months. 
Preliminary work that had to be done 
before actual construction could attain 
full speed was in itself of great magni- 
tude. The site had to be cleared, rail- 


roads and highways run to all parts of 
it, a town had to be built and completely 
equipped, and all shops, offices, and sup- 
ply depots erected and outfitted. Liv- 
ing accommodations of various 


kinds 
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were provided for a total of 3900 work- 
men. Four separate dining rooms seat- 
ing 2740 were established in addition to 
a staff dining room that accommodated 
156 persons. A recreation building con- 
tained ample facilities for entertain- 
ment, including a 600-seat auditorium 
where motion pictures were shown dur- 
ing the week and Protestant and Catho- 
lic church services were conducted on 
Sundays. Two switchboards and 55 
miles of wire served the 185 telephones 
around the job. As many as 200 trucks 
were engaged in transporting men and 
materials, and eight locomotives took 
care of the yard railroad service. The 
average daily employment was 3960, and 
a daily peak of 9863 was reached in June, 
1942. The mechanical department num- 
bered 750 men at one time. All told, 
47,747 persons were hired during the life 
of the job. 

Shipshaw No. 2 hydraulic works, the 
last of three steps in the development of 
2,000,000 installed horsepower on the 
Saguenay River, was rushed to comple- 





tion in order to supply energy for the 
greatly expanded aluminum reduction 
plant close by at Arvida, the largest 
single works of its kind in the world, 
and the smaller one at Isle Maligne 20 
miles away. The huge airplane-pro- 
duction program in Great Britain de- 
pended essentially upon the success of 
these aluminum reduction plants in 
meeting its schedules. No expense or 
effort was spared to bring the power- 
house into operation at the appointed 
time. All objectives were attained virtu- 
ally as planned, and soon hydroelectric 
energy from the new 100,000-hp. gener- 
ators was represented in the fleets of 
Lancasters over Germany and in the 
Spitfires that guarded the English Chan- 
nel. And in spite of all this urgency and 
speed, the unit construction costs were 
kept at a moderate figure. Efficient 
drilling contributed its share to this 
record of economy. 

The hydraulic works included the re- 
moval of 5,895,000 cubic yards of ma- 
terial: 3,265,000 cubic yards of earth and 


SHIPSHAW SCENES 


A stretch of the head channel, where it 
was excavated in rock to a maximum 
depth of 105 feet, is shown nearly com- 
pleted at the top-left. With power for 
more aluminum vitally needed, opera- 
tions went on around the clock. Below 
the article heading is a night-time drill- 
ing scene, with wagon drills above and 
Jackhamers below. The downstream 
portal of one of the six 34-foot-diameter 
power tunnels is at the left. The drill 
carriage or jumbo is at the right in the 
picture, and truck-mounted timber 
staging for loading drill holes with ex- 
plosives at the left. Compressed air 
contributed to the work in many ways. 
In the powerhouse (above) pneumatic 
tools expedited assembly of the 100,000- 
hp. generators. Men look like pygmies 
inside one of the finished penstock 
tunnels (center). 
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GENERAL LAYOUT OF DEVELOPMENT AREA 


Preliminary operations included clearing 430 acres of land, 
building 16 miles of roads and 17 miles of railroads to serve 
all working areas, providing a town site with offices and 


2,630,000 cubic yards of rock. The latter 
was anorthosite, composed mainly of 
the mineral feldspar, which drilled a 
little more easily than granite and broke 
readily into angular blocks. This ma- 
terial furnished the coarse aggregate 
for the concrete and was well suited for 
that purpose. 

BY far the larger part of all the ex- 
éavating in rock was confined to the 
canal—to an open cut 300 feet in width 
ahd 105 feet maximum depth. The six 
shafts with their associate tunnels ac- 
counted for only 34,000 and 110,000 
cubic yards, respectively. The head- 
block required comparatively little rock 
removal, as did the substructure of the 


power station and the entrance to the 
tunnels. The canal extends mostly 
through earth and gravel, while the ex- 
cavation for the tailrace, like the power 
plant, was largely in gravel, with a con- 
venient barrier of solid rock along the 
river bank behind which operations 
could proceed ‘‘in the dry.”’ 

Churn drills, wagon drills, and Jack- 
hamers were used for the open-cut 
work; the six 34-foot-diameter shafts, 
some of which are shown in an accom- 
panying picture, were drilled with the 
usual sinkers; and the associate tunnels 
were driven with power-feed drifters 
mounted on jumbos. Each of these 
types of excavation will be discussed in 


TYPICAL CROSS SECTION THROUGH POWER-PLANT AREA 


The tailrace is at tidewater level and the plant operates under a normal head of 
208 feet. The minimum flow of the river is 42,500 second-feet. 


living accommodations, and setting up shops, compressor 
plants, warehouses, and other needed structures. 
average daily employment totaled 3960 and the peak 9863. 


The 


turn; but first will be given a brief de 
scription of the compressed-air plant ami 
the drill-sharpening equipment on th 
job. ; 
The rock-drill and air requiremeni 
were computed in advance of the wor 
by making a detailed study of the e& 
cavating that would have to be done 
each area. The number of lineal feet 
drilling per cubic yard of rock was es 
mated, as well as the total amount 6 
drilling involved. The over-all allotte 
drilling time was set at 212 days, wil 
two 10-hour drilling shifts per day, ami 
schedules for each area were drawn 
accordingly. Drilling capacities of 
various types of drills that were to 5 
used were then figured’ out based @ 
Canadian Ingersoll-Rand equipmer 
When all this information had bed 
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; SINKING SHAFTS 
1 a brief dé In sinking three of the six shafts leading 
air plant ang™ to the power tunnels, headframes were 
nent on th erected and conventional mining pro- 
cedure was followed. In the case of the 
; three others pictured here, the rock 
‘equiremen™ was fractured and a different method 
of the worm had to be adopted. The shafts were 
y of the em cattied down full size to safe depths, 
re sm using headframes, and immediately 
0 be done H® lined with concrete. Pilot shafts, 8x10 
lineal feet feet, were then sunk to tunnel grade, 
»ck was esti with oe —— pe the opera- 
1 t tions. Later the small openings were 
se cee enlarged to full size, the muck being 
diy: OU“ =dropped down to tunnel level where it 
2 days, Vv was loaded with power shovels. 
oer day, al 
re drawn Wj 
cities of thaggathered, it was possible to compute the 
; were to bapaverage daily drilling footage that would 
it based omhave to be maintained to meet the sched- 

























equipmeni@ule and also to estimate closely the num- 
n had beember of drills and the compressor capac- 
ity that would have to be provided. An 
@indication of the intensity of the program 
an be gained from the fact that 124 
drifter and sinker drills, 38 wagon drills, 
and 98 hand-held drills of the Jack- 
ihamer type were employed, together 
with 39 well drills and several diamond 
drills. Approximately 600,000 pounds 
of drill steel and 3,360,000 pounds of 
dynamite were consumed. 

The ‘main compressor plant was lo- 
ated near the large rock cut on the 
anal line. It was made up of seven 


oe — Canadian Ingersoll-Rand synchronous- 
“veh ang motor-driven machines with a combined 


apacity of 23,310 cfm. An additional 
8000 cfm. was supplied by sixteen port- 
able and semiportable units placed at. 
NORMAL HiGHEEC CU Venient points. The air-distribution 
TAIL WATER System had a length of 33,400 feet, or 
rr more than 6 miles, and consisted of steel 
pipe ranging in diameter from 12 to 3 in- 
hes. Most of it was welded at the joints: 
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Pressure in the mains was kept at 100 
pounds. During the winter months, 
Tanner gas was used to counteract the 
effect of moisture in the air and proved 
very effective. 

The hammer-drill steel was sharpened 
in a central plant, which contained thir- 
teen 27-F oil furnaces, thirteen 550-B 
drill sharpeners, two No. 34 sharpeners, 
and the necessary shank and bit punches, 
shank grinders, and pedestal grinders. 
This shop handled an average of 12,000 
steels a day, or 40 per hour per sharpener, 
in addition to the well-drill bits, which 
were reconditioned by two Bucyrus-Erie 
and two Gill dressers. 

More than two-thirds of the rock ex- 
cavation on the entire project was in the 
cut in the upstream half of the canal. 
As the benches there were normally 
about 40 feet high, a third lift was neces- 
sary in the central. part where the maxi- 
mum cut was 105 feet deep. The bulk 
of the drilling on these benches was done 
with the well drills, which were assigned 
to cuts exceeding 18 feet in depth and 
put in 6-inch holes at intervals of 8 to 
10 feet. Well drills also did some of the 
line drilling along the sides of the canal, 
the holes being spaced 3 to 5 feet apart, 
but most of it was done with the air- 
operated wagon drills working on 12- 
inch centers. 

For cuts from 8 to 18 feet in depth the 
contractor utilized wagon drills, the 
holes being spaced at intervals of from 
3 to 5 feet, as required. These FM-2’s 
used 1!4-inch steel with starting bits 
25, inches in diameter and with a re- 
duction of 4 inch for each 2-foot run. 





To insure a canal with a level bed, toe 
holes were put in by the wagon drills 


at the bottom of the cut. Sinkers— 
N-82’s—equipped with the same type of 
steel as the wagon drills, served for the 
shallow parts of the cut, while Jack- 
hamers did the blockholing and trim- 
ming, using l-inch steel up to 8 feet 
long with 2-inch starter bits. 

No heavy rock work was involved in 
excavating the foundations for the con- 
trol works, for the five concrete dams 
along the canal, or for the wing walls of 
the headblock, the weathered or frost- 
cracked rock being not more than 5 feet 
deep. Under the north wing wall, how- 
ever, there was a narrow fault filled with 
a claylike and shattered material that 
had to be removed to a depth of 32 feet 
to insure against leakage. 

Apart from the trimming required to 
start the six shafts and tunnels, the 
only other major rock work was in con- 
nection with the foundation for the 
power plant and the tailrace. As noted 
before, by far the larger part of the ex- 
cavating in this area (1,200,000 cubic 
yards) was in gravel. There was just 
about enough rock under the powerhouse 
site for the requirements of that struc- 
ture and to insure solid material.in the 
ends of the tunnels to serve as anchor- 
ages for the steel penstecks’ leading to 
the turbines. In the case of the tailrace, 
drilling was confined to the narrow sec- 
tion adjoining the river where it facili- 
tated operations to have a rock dam to 
keep the water out and thus permit ex- 
cavating “‘in the dry,” as has already 
been mentioned. 


EXCAVATING HEAD CHANNEL 
More than 1,600,000 cubic yards of rock had to be removed in excavating the 
channel to carry water from the control works to the headblock where the pen- 
stocks start. The canal is 7500 feet long and has a minimum width of 500 feet in 
earth and 300 feet in rock. This view shows one of the 40-foot benches in the 
central section, where the maximum cut was made. 


TUNNEL-DRILLING DIAGRAMS 


The combined vm. of the six tunnels is 2560 feet. The 
breaking of a round of 11!4 feet required the drilling of 1680 
feet of horizontal holes. In addition, vertical holes were put 
down in the invert, as indicated at the right. 


TUNNEL DRIVING 


Three-platform drill carriages or jumbos (right) 
mounted on tractors each carried 24 Canadian 
Ingersoll-Rand power-feed drifters at the front. 
A close view of two of the drills at work is shown 
above. After blasting, muck was loaded by a 
134-cubic-yard Marion electric shovel (below) 
into tractor-drawn Athey wagons. 


" VERTICAL 
HOLES BY 
JACK HAMME! 


NUMBERS INDICATE FIRING ORDER. 

NUMBER OF HOLES PER ROUND. ——————— 140 
DEPTH OF STRAIGHT HOLES.—————— 12-0" 
DEPTH OF V-CUT HOLES. 8-0" TO 15-0" 
SIZE OF HOLES. 2°¢ DOWN To 1%"? 
DEPTH OF ROUND PULLED —————————- I'-6* 
LBS. OF DYNAMITE(GO%)PER CY. OF ROCK — 3.5 
LOADING AND SHOOTING TIME : 1 HR-15M 


Si OM 
WDM 


NUMBER OF DRILLS (C.LR.N?62 DRIFTERS)-2: 
RATE PER HOUR PER DRILL: 23-49 
NO. OF HOLES PER DRILL PER SHIFT. 

LENGTH OF STEELS: 2.4). 6.810.261 


LENGTH USED PER SHARPENING. 2-08 


NO. OF SETS OF STEEL PER HOLE. ( 
KIND OF DRILLING. wet 
DRILLING TIME PER ROUND. 3 RS 
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IT GOT COLD 


Winter failed to slow down the con- 
struction schedule. Dressed for Janu- 
ary, two:youths are shown using a pav- 
ing breaker to clear away an accumula- 
tion of ice. 


Drilling for the powerhouse founda- 
tion was done with FM-2 wagon drills 
and N-82 sinkers, while most of the ex- 
cavating on the rock bank of the Sague- 
nay was done in two lifts with well drills 
and by methods similar to those used 
in the case of the canal. Line drilling 
of the tailrace walls was done with dia- 
mond drills. For depths up to 20 feet the 
holes were on 1-foot centers and were 
not loaded; for depths from 20 to 100 
feet they were 3 feet apart and loaded. 

A rather unusual plan was adopted for 
the removal of the rock dam or plug that 
held the river back until the tailrace 
and powerhouse foundations were com- 
pleted and the power plant was built. 
In order to blast it away instantaneously, 
vertical and sloping drill holes were put 
in, supplemented by twelve short drifts 
for coyote charges at the base. Most of 
the down holes were drilled with dia- 
mond drills generally on 5-foot centers, 
while the coyote holes were spaced 25 
feet apart. In the tailrace area behind the 
dam was excavated a trench 40 feet wide 


BLASTING TAILRACE PLUG 


A rock ridge, or plug, which served as a dam to keep the 
water out of most of the tailrace area during excavating, 
was removed by drilling blast holes, as shown here. The 
plug was 310 feet long and contained 18,000 cubic 
yards. Before the shot, the tailrace area was flooded with FLOODED YO EL.+12.0— 
water to a depth of 15 feet to exert a cushioning effect 
against flying rock from the coyote holes. The water 
level on the riverside of the plug was 214% feet higher a 
than in the tailrace, and this had a tendency to throw f-20-—m bps: 
the rock into the latter. To receive it, a 40-foot-wide sec- 
§ tion of the tailrace was excavated 10 feet below final : 
After the blast, soundings revealed that 

less than 500 cubic yards of material would have to be 


grade level. 


removed to reach grade. 


JANUARY, 1947 


to a depth of 10 feet below final grade 
to receive the rock from the blast. It 
provided space for approximately 13,000 
cubic yards, while the plug contained 
18,000 cubic yards. On November 17, 
1942, a crew that averaged 80 men be- 
gan placing 81,750 pounds of dynamite 
in the holes and finished the work on the 
nineteenth. The holes were connected 
with 26,800 feet of primacord detonating 
fuse and the shot was fired on the 
twenty-first. Five days later the first 
generating unit was in operation! 

All the types of drills on the job made 
very good records, the average footage 
per hour being: FM-2 wagon drills, 
16 feet; N-82 sinkers, 8 feet; Jackham- 
ers, 6 to 8 feet; well drills, 14% to 2 feet; 
and diamond drills, 2 feet. With the 
exception of the final blast in the tail- 
race dam, the dynamite used on the 
open-cut work averaged 1 pound per 
cubic yard of rock. Well-drill holes 
were loaded with 75 percent dynamite; 
others, with 60 percent. 

Underground excavating in shafts and 
tunnels presented no unusual features. 
The work was executed on a subcon- 
tract by a mining contractor, Patrick 
Harrison, of Montreal, Que. Three of 
the shafts in solid ground were equipped 
with timber headframes and were sunk 
the full diameter, 34 feet to final depth, 
in the usual manner. N-82 sinkers were 
used and muck was hoisted in 2-ton 
buckets. The rock penetrated by the 
three other shafts was somewhat frac- 
tured, so a different method had to be 
followed. The top part of each was sunk 
full diameter a short distance and then 
collared with a permanent concrete 
lining. Then a pilot shaft, 10x12-feet in 
section, was carried down and slashed 
full size into the tunnel after the con- 
nection had been made. These three 
shafts were served by crawler cranes. 

The six tunnels, which averaged 427 
feet in length, were drilled from a car- 
riage or jumbo, and the blasted material 
was loaded with 1%4-yard electric 
shovels into 10-ton wagons drawn by 
tractors. A small invert was left in place 
to provide a level haulageway and was 
removed later by putting in vertical 
holes with Jackhamers. The jumbo had 


a steel framework with three timber 
platforms that made it possible to reach 
the full height of the tunnels. It was 
set on a eaterpillar trailer and was moved 
in and out by a tractor. To give access 
to the sides of a bore, removable ex- 
tensions were put in place when drilling. 
Twenty-four Canadian Ingersoll-Rand 
N-82 power-feed drifter drills were 
mounted on the front of the carriage 
and each on a universal column arm to 
permit swinging it, as desired. When on 
its way to the working face, the jumbo 
carried 50 sets of steel and weighed 23 
tons, exclusive of its chassis. There were 
four rows of drills, six to a row, with a 
boss in charge of each and a foreman 
over all. In addition to these super- 
visors, there was a crew numbering 24 
drill runners and eight helpers. 

After a round had been drilled, the 
jumbo was hauled out of the tunnel and 
a truck-mounted timber framework with 
three platforms was brought in for 
loading the holes with explosive. Fol- 
lowing a blast, air was blown for 30 
minutes through a 30-inch duct that 
extended to within 75 feet of the head- 
ing. Mucking followed, and after that 
the drill carriage was again moved in 
for scaling loose rock from the walls and 
roof and for drilling the next round. 

A round consisted of 140 holes, most 
of them 12 feet deep, with cut holes 
up to 15 feet. Each machine drilled an 
average of 23 feet 4 inches per hour. One 
jumbo served for all the drilling, but at 
times when two tunnels were worked 
simultaneously it alternated between 
them. The average advance per round 
was 11% feet, and the cycle of opera- 
tions was completed in eighteen hours, 
divided as follows: surveying, 1 hour; 
drilling and moving jumbo in and out, 
4 hours; loading and blasting, 14 hours; 
ventilating, % hour; scaling loose rock, 
2% hours; mucking, 9 hours. Progress 
made in 24 hours averaged 13.4 feet 
when only one face was being worked, 
and 30 feet when two headings were 
being advanced. The shafts and tunnels 
accounted for 144,000 cubic yards of 
rock excavation. The explosive used 
was 60 percent polar forcite, and 34% 
pounds were required per yard of rock. 
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Sinking a Mine Shaft in South Africa 


4 | Ne accompanying pictures show 
successive steps in the sinking of a 
deep shaft in the Witwatersrand 

gold-mining area of South Africa. They 
have not been published previously, 
having been prepared for the purpose 
of instructing shaft workers. For con- 
venience in use, each photograph was 
mounted on a separate piece of card- 
board, with the description printed 
alongside. 

In spite of the large increase in other 
industries in South Africa, gold mining 
still ranks largest. Until diamonds were 
discovered there in 1870 and yellow 
metal was struck sixteen years later, the 
country was devoted mainly to agricul- 
ture. By the end of 1940, Rand mines 
had produced nearly 350,000,000 ounces 
of gold. Of the value of the 1944 mineral 
output, totaling $493,000,000, gold con- 
tributed 84 percent, or approximately 
$414,000,000. In that year gold made up 
one-third of the Union Government’s 
revenue, and direct or indirect returns 
from the gold-mining industry supported 
about half the country’s population. 

In the eastern section of the Rand, 
where mining started, the gold-bearing 
conglomerates of the Witwatersrand 
formation outcrop at the surface. As 
the formation is traced westward in a 
wide arc the covering increases in depth, 
and in the West Rand it is as much as 
3000 feet thick. For the most part, the 
mineralized reef, as it is known, dips at 
an angle of about 30°, although in some 
places it is comparatively flat. Workings 
following down the sloping bed have be- 
come steadily deeper, and in one mine 
they have reached a vertical depth of 
8900 feet. 

With increasing depth costs of ex- 


At the left is a job crane landing a l-ton bucket of earth 


on a carriage for removal to a 


was operated by a 30-hp. electric winch. In the fore- 
ground is an island of ground that was left to hold a center 
pin until a circle could be established to delineate the shaft 


tracting the ore have risen, and some of 
the older mines have become unprofit- 
able and are no longer operated. Others 
are nearing the end of production and 
must inevitably shut down unless some 
of the physical, physiological, and 
economic problems associated with deep 
mining can be solved. In an effort to 
devise ways and means to make it 
possible to work profitably to a depth of 
12,000 feet, the government and the 
Transvaal Chamber of Mines are spon- 
soring the Deep Level Mining Research 
Institute. Success in these efforts will 
greatly prolong the life of the gold- 
mining industry. After swinging west- 
ward, the reef turns southward, and 
drill-hole explorations have recently 
confirmed the long-held geological the- 
ory that its continuation would be found, 
deeply buried, in the Orange Free State. 
As a result, a large amount of virgin 
territory is available for mining if costs 
can be reduced sufficiently to yield 
profits. 

Despite the recession, South African 
gold mining is still flourishing. In 1941, 
the latest year for which complete 
statistics are available, the Union con- 
tributed 35 percent of the world’s gold 
production. Canada ranked second with 
13 percent, and was followed by the 
United States, with 11% percent, and 
Russia, with 11 percent. Current out- 
put in South Africa is valued at around 
$1,100,000 a day. 

In the first half of 1946, the 45 pro- 
ducing Rand mines milled 28,139,300 
tons of ore, or an average of 156,000 
tons a day. From it they recovered 
5,903,210 ounces of gold, worth $198,- 
195,000 at the prevailing price of 172 
shillings, 6 pence per ounce (approxi- 


BREAKING GROUND FOR SHAFT 


area. The crane 


SINKING HEADGEAR 


In normal times, a headgear would 
have been designed especially for the 
sinking operations, but because of 
wartime conditions an old one was 
used. The four higher sheaves were 
for guide ropes from which a Galloway 
stage was suspended in the shaft to 
facilitate the work. 


mately $34.76). Ore output was 1% 
million tons less than in the first half of 
1945. Most of this decrease was ai 
tributed to a strike last March and the 
remainder to the downward trend if 
gold mining that has been in evidene 
since the outbreak of war because 0 
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boundary. The right-hand picture shows the shaft collar 
nearing completion. Concrete foundations for the sinkin 
headgear are at the right. 
to right, are the crusher station, waste-rock dump, slimes 
dam (white), extraction house, and mill. 


In the background, from left 


COMPRESSED AIR Macazini 


proce 
even 

on efi 
tion, < 
impos 
found 
tricts. 


JANU, 


































































































































r would 
y for the 
tause of 
one was 
yes were 
salloway 


shaft to 





t was 1% 
irst half Ol 
se was a 
ch and the 
| trend i 
n evidene 
because 0 






















il 


L ar 
left 
mes 


Macazini 











CONCRETE PLANT 


Concrete for lining the shaft was pre- 
pared in this batching plant: A 4-2-1 
mixture, consisting of ¥- and 14-inch 
stone, sand, and cement, was used. 
These materials were hoisted by skip, 
the stone and sand to upper bins and 
the cement to a lower one. From these 
storage bins they passed through meas- 
uring bins to a l-cubic-yard mixer 
having an operating capacity of 25 
cubic yards an hour. 


shortages of native labor, materials, 
machinery, and spare parts. 

The value of the gold recovered per 
ton of ore milled averaged $7.07 in the 
first half of 1946. This represented a 
slight decline in grade from the previous 
corresponding period and was in line 
with the prevailing pattern in recent 
years. The largest individual operator 
was the Randfontein Estates, which 
crushed more than 2,000,000 tons of ore 
in the first six months of 1946. The ore 
was of considerably lower grade than the 
average for all the Rand mines, however, 
running only 0.127 ounce per ton valued 
at approximately $4.45. Six other mines 
each milled in excess of 1,000,000 tons. 
From the standpoint of gold recovery, 
Crown Mines was the biggest single 
producer, accounting for 332,534 ounces 
worth about $11,500,000. The Modder 
East was operated at the lowest working 
costs, equivalent to $3.60 for each ton 
of ore mined. Five other properties had 
working costs of less than $4 per ton. 

South African gold mines rank high 
in the excellence of their technological 
practices, which are held in high esteem 
by mining men the world over. Mining 


| has become a real science there, and 
close attention is paid to every detail in 


procedure. In the face of rising costs, 
even greater stress is now being placed 
on efficiency in management, organiza- 
tion, and methods. Geological conditions 
impose some problems that are not 
found in many other gold-mining dis- 
tricts. 
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Outstanding among these difficulties 


is the narrow section of the mineralized 


zone or reef. It averages only about 3 


feet in thickness, and some stopes pro- 


vide a clearance of but 24 inches. This 


circumstance dictates the use of small, 
lightweight, hand-held rock drills of the 
Jackhamer type. 
natives, whose small stature is helpful 


Mining is done by 


in keeping openings small and, con- 
sequently, minimizes dilution of the ore 
with worthless wall rock that has to be 
handled at the same cost as ore. The 


story is told of a “‘boy”’ who was given 
a bonus for maintaining his stope at an 


unusually low height. But he unfortu- 
nately spent too much of his extra sti- 
pend for food and was cut off the payroll 
because he could no longer squeeze into 
the working chamber. 

As is true of all phases of mining pro- 
cedure, shaft sinking has been developed 
to a high degree of efficiency. Owing to 
the nature of the sediments overlying 
the reef, it is necessary in many localities 
to consolidate the ground by grouting or 
cementation in advance of sinking. That 
was done in the case of the job that is 
illustrated here. As a result of good or- 
ganization, effective methods, and thor- 
ough training of the working forces, fast 
progress is made in shaft excavating. 
The record for 30 days is 429 feet, but 
the character of the ground: penetrated 
in that case was such that cementation 
was not required. 

Most shafts used for hoisting are of 
rectangular cross section. The one un- 
der consideration is intended solely for 
ventilation and is of circular section be- 
cause this design is of advantage in that 
it offers a minimum of resistance to the 
air flow and entails the least amount of 
excavating for handling a given volume 
of air. In addition, the walls are more 


HOLE-SPACING MODEL 


Top disk on the model rep- 
resents the shaft bottom and 
the wires the deep cementa- 
tion holes that were drilled 
in advance of excavating. 
The 16 holes were drilled 
with a spin of 135° from a 
radius, as shown above. 
They terminated in a circle 
having a diameter of 33 
feet, or 11 feet greater than 
the shaft bottom. This pro- 
vided a final cover of 5! 

* feet all around the sh 
bottom. 





resistant to lateral pressure from the 
surrounding rock than those of square 
section. 

The shaft was sunk through dolomite 
that is heavily water-laden. , It is 22 
feet in diameter inside a monolithic 
concrete lining. The thickness of the 
latter, and therefore the excavated size, 
depended upon the condition of the 
rock, which varied at different horizons. 
The lining ranged from 7 inches thick in 
good ground to 24 inches in soft ground. 
Operations were carried out under the 
technical direction of New Consolidated 
Goldfields, Limited, and the Cementa- 
tion Company (Africa) Limited. The 
pictures are reproduced by permission of 
Carlton Jones of the first-mentioned 
concern. The descriptions for them, 
which have in some cases been modified 
or amplified to suit our purpose, were 
prepared by W. Allen, manager of the 
Sub Nigel Mine. 

Progressive deepening of the shaft in- 
volved repeating, in sequence, the three 
operations of cementation, sinking, and 
walling. Cementation covers the ex- 
ploration of the ground, ahead of sink- 
ing, by means of drill holes and the in- 
jection of grout wherever conditions call 
for it. In this instance, the cementation 
holes were drilled to a depth of 324% 
feet, the headgear being of insufficient 
height to permit using longer steel. 
Through these holes could be grouted a 
vertical section of ground that made it 
possible to sink the shaft from 22 to 24 
feet and still leave a protected section 
about 6 feet thick at the bottom. It 


was pointed out, however, that it would 
be preferable to drill 40-foot holes be- 
cause the added footage would expedite 
sinking by reducing the number of treat- 
ments that would have to be given the 
ground per 100 feet of depth. 





2. A view of the shaft bottom during cementation drilling. Drill rods wer 
lowered by attaching them to the latticed towers, of which there were fou 
one for each drill. Two towers can be seen. The native on the ladjar 
holding a drill. It was raised by means of a rope pas3ed over a pulley aw 
fastened to the Galloway staye overhead. : 





l. Because they might strike water under 
pressure, cementation holes (3244 feet 
deep) were drilled through a valve screwed 
onto a 24-inch casing grouted 4 feet into 
rock. Holes for the casings were drilled 
with 4-inch drills mounted on tripods. 
Cementation holes were then put in with 
3-inch drills, like the one shown, using 
14-inch hollow drill rods and Jackbits. 
Successive drill rods differed in length 
by 7% feet. 
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3. Cementation drilling took, roughly, 15 hours. When water or s¢ 
ground was encountered, cement grout was pumped into the holes from 
the surface plant shown above. Three 14-inch pipes were run down fh 
shaft and connected to the valves on the casing pipes. The time requirét 
for cementation varied with the amount that had to be injected. 


4. The four towers shown in position and suspended from : ; 
the Galloway stage by chains. They were raised to the 5. To clear the shaft bottom of water, og gnats pumps discharged inte 
surface when cementation drilling was completed. Air bucket, which was hoisted for dumping, A tower with drill rods on it is’ 
and water mains are seen in the top center. “ the background. 
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6. Left- Drilling equipment 
ready to be sent down for 
sinking. The equipment 
consisted of ten 3-inch 
drills, 76 sets of steels 
in four lengths ranging 
from 2% to 61 feet, ten 
25-foot lengths of 14-inch 
hose, four 6-way mani- 
folds that were hung on 2- 
inch hoses from the shaft 
mains, a blowpipe for 
cleaning holes, and a 
metal measuring staff for 
locating holes with ref- 
erence to a central pin. 


7. Right- Blast-hole drill- 
ing. A round of 76 holes 
was drilled 5 feet deep in 
concentric circles around 
a sump cut and usually 
broke 414 feet. Holes were 
loaded with 50 percent 
Gelignite connected in 
parallel and fired elec- 
trically from the surface. 
After all wires had been 
joined and the crew was 
out of the shaft, the master 
sinker made the final con- 
nection with the blasting 
cable and was then raised 
to the surface to fire the 
shot. 





8. The loading shift was lowered twenty minutes after blasting. Ap- 
proximately 40 natives constituted a sinking shift: ten machine 
runners, ten spanners, twenty shovelers. Machine boys also acted 
as bar, hook-on, bell, and boss boys; spanner boys also did shoveling. 
The time required to make a 4'¥-foot advance was eight hours, 
divided as follows: drilling, 1% hours; charging and blasting, %4 
hour; shoveling, 444 hours; blowing over and examining misfires, 
% hour; rest and traveling, % hour. 


10, Another loading scene, showing the entire bottom. 
A hoisting rope has been attached to one bucket that is 
leaving for the surface. Two other buckets are almost 
full. Floodlights may be seen at the right and left, as well 
as a ladder extending down from the Galloway stage at 
the left. The lower part of the concrete-lining wall is 
visible at the bottom of the picture. 


9.-Left- Loading broken rock into a 2-ton bucket. Note the arched 
rows of natives. Those farthest from the bucket threw over those in 
the nearer line as they bent over in unison to fill their shovels. If 
a boy in the rear row struck one in the front row, he had to change 
places with him. From 20 to 24 buckets were loaded and hoisted 
per hour. At the top left a bell wire is visible. 
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ll. The concrete lining was poured from the bottom upward 
behind “tubbing,” circular rings composed of eleven plates 
6.34 feet long and 24% feet high. In this view the bottom ring 
has been set on timber blocks and leveled and is being checked 
and adjusted to form a true circle by measuring from the center 


12. Pouring concrete from a l-cubic-yard bottom-discha 

bucket with a chute attached. The chute could be moved arou 
so as to place concrete wherever desired. It traveled up a 
down with the bucket. The natives on the left are pulling tf 
arm to open the bucket discharge gate. 





with a plumb bob. 


13. Left- Two rings (5 feet high) were filled with concrete and 
then two more rings were added. The plates were lowered as 
shown here, bolted to the ring below, and checked. The inside 
surface was rubbed with oil before each pouring to prevent 
concrete from adhering and thus facilitate removal of the plates. 
The actual work of lining was done at the rate of 3 feet an hour. 
The over-all progress from the time of the preceding blast to 
the beginning of the next operation, which would be either 
cementation or sinking, was 14 feet an hour. 


Old Concrete 


1 Note, Stepped Joint 
+ Fall of finS 


14. Removing the top set of plates after concrete had set. The plates were 
special construction, being stepped in 6 inches at the top to permit pouring t 
final concrete from above the joint with the lining that had previously be 
placed. A section through a joint is shown at the right. The projecting concr 
was chipped off after the plates had been removed. The workmen are standini 
on the Galloway stage. 


15. Left- A view looking up the shaft at the underside of the Galloway sta 
Openings for passage of the buckets are visible, and in the one on the righ 
may be seen the crosshead. Note the bottom edge of the concrete lining. 
ventilation pipe, hidden by the stage, was 22% inches in diameter. At the t 
are bucket chains hatiging from a rope. 
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OST readers of this magazine 
are familiar with the uses of 


compressed air during the con- 
struction stage of a dam and power- 
house, but not so many know of the 
diversified needs for compressed air in 
the day-to-day operation of the hydro 
plants which pour forth the electricity 
which is fast changing the economic 
picture of the Tennessee Valley area. 


There are 22 stations scattered through- 


out this region, and because they differ 
in type, size, and geographical location 
the compressed-air demands at each 
vary somewhat. 

Compressed ‘air is used in and around 
a waterpower plant for braking the 
main generators; providing pressure for 
the governor hydraulic system; depres- 
sing tail water below the runners for 
synchronous-condenser operation of the 
units in stations where tail-water evel 
is normally above the runners; for the 
prevention of ice formation on the spill- 
way gates; controlling pneumatic regu- 
lating valves; operating pneumatic tools 
and air motors; blowing out clogged 
water intakes and drains; and for grease 
pumps which lubricate turbine wicket- 
§ gate bearings. 

Since the maximum pressure for all 
these purposes, except the governor 
pressure, is 100 pounds per square inch, 
that pressure has been adopted as 
standard for the general powerhouse 
system, with regulating stations supply- 
ing air at lower pressures for individual 
needs. A stationary, horizontal, cross- 
*Head Mechanical Engineer, TVA. 
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Uses of 


Compressed Air 


in TVA 


Hydroelectric Plants 





¥, g. Petersen® 


TWO TVA UNITS 
At Pickwick Landing Dam, compressed air brakes six 40,000-kva. generators, two 
of which are illustrated at the top. Between them may be seen their two pressure 
tanks that contain governor oil stored under 300 pounds air pressure. The other 
view shows Fort Loudoun Dam, with the powerhouse on the left and the navigation 


lock on the right. 


The lock chamber measures 60x360 feet, and the maximum lift 


is 80 feet, the highest of any single-lift lock. TVA dam locks are operated by the 
Army Engineers and have their own compressed-air systems. 


head-type, double-acting, water-cooled, 
325-rpm., V-belt-driven, single-stage ma- 
chine, varying in capacity from 100 to 
440 cfm. at the different plants, is used 
by the Authority for this service. This 
unit is supplemented at each station by 
a motor-driven, air-cooled, 2-stage port- 
able machine that serves outlying areas 
not connected to the general piping sys- 
tem. Dual control is provided for all 
stationary compressors. Water-cooled 
aftercoolers are used after all single- 
stage units and air receivers are installed, 
as required. 

Air at 100 pounds pressure is usually 
supplied to the generator brakes, but in 
a few instances the generator manu- 
facturer has requested that this pressure 
be reduced to 80 pounds. The brake 


control valve for each unit is manually 
operated and is mounted on the governor 
cabinet. The braking system consists of 
a number of brake shoes that are located 
under the outer rim of the generator 
rotor and that close when air is admitted 
to the cylinders in which they are 
housed. 

Compressed air for operating ventilat- 
ing-damper motors and controls and for 
loading pressure on diaphragms of pneu- 
matically actuated regulating valves is 
reduced to 15 or 20 pounds, while air 
at 100 pounds is used for the pumps that 
deliver grease to various bearings lu- 
bricated under pressures of 3000 to 4000 
pounds per square inch. Some of the 
inlets for raw water are permanently 
underwater, and these are provided 
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DRAFT-TUBE-EVACUATION AIR SYSTEM 
The schematic control diagram is explained in the text. 
One of the 44,000-hp. Fort Loudoun Dam turbines with denser, compressed air is applied to depress the water in 
the draft tube below the revolving blades. The latter are 
sometimes submerged as much as 17 feet. 


which this system is used is shown at the left. Ordinarily 
the turbine drives a 40,000-kva. generator, but when it is 


with 1l-irch valves to which air hoses 
may be attached for blowing out or 
clearing debris from the inlet gratings. 

To eliminate cavitation in the pro- 
peller-type turbine blades as much as 
possible, these runners are submerged, 
sometimes as much as 17 feet, below 
normal tail-water level. System voltage 
regulation and power-factor correction 
require that a certain number of gen- 
erators be operated as synchronous con- 
densers, that is, at full speed and no 
load. Under these conditions, a unit re- 
volving in water would consume about 
4000 kw., as against approximately 700 
kw. while revolving in air. To save this 
power, the water in the draft tube is 
automatically depressed below the run- 
ner by compressed air. This is accom- 
plished as follows: (Refer to schematic 
control diagram.) 

With a unit on load, the control-room 
operator signals the governor attendant 
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desired to operate the 


when he wishes to run a generator as a 
synchronous condenser. The latter then 
sets the control switch on the “Start” 
position, thus energizing the solenoids of 
both the 8- and 2-inch air valves. The 
switchboard operator next backs off his 
load, and when the wicket gates are 
closed, the electrical circuit is completed 
through a contact on the gate-position 
switch, which allows both the 8- and 2- 
inch solenoid valves to open fully and 
admit compressed air into the draft tube. 

When sufficient air has been released 
into the draft tube to depress the water 
level below the turbine blades, the float 
switch on the tube shuts off the air 
valves. The governor attendant then 
sets the control switch on the “‘Run’”’ 
position, which permits only the 2-inch 
valve to function under regulation of 
the float control to compensate for any 
leakage loss from the draft tube and to 
maintain the despressed water level. The 





generator as a synchronous con- 


red signal on the governor cabinet light 
each time the air valves open to indica 
to the attendant that air is being a@ 
mitted to the draft tube. 
To restore the unit to operation as# 
generator, it is only necessary to op@ 
the wicket gates and to set the contr 
switch on the “Off” position. With tht 
air supply shut off, the air will be force 
out of the draft tube to the tailrace 4 
the gates open and the headwater enter 
With tail water at normal elevation, 
air pressure required to depress 
water below the runner is approximate y 
10 pounds; the volume varying at eadl 
plant. It takes about one minute to pul 
“a unit in the hole,” as the operatom 
call it. Evacuation facilities have beél 
installed in five powerhouses to dat® 
and provisions have been made for suél 
systems at two others. 4 
The Kentucky hydroelectric statiol 
is located near the mouth of the Tenneé 
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power units are at the right. 





»les in hem see River where it joins the Ohio. Ob- 
ver servations made during the construction 
® period indicated the possible formation 
550 cu ts of ice on the spillway gates. This would, 
ompress : sa 
ir 10 psit of course, endanger their operability and 
#@ might destroy their function as flood- 
control safety factors. Consequently, it 
was decided to use compressed air to 
keep these gates free from ice. The sys- 
= tem is supplied by one stationary, single- 
‘1 282.90 : : 
— stage, double-acting, motor-driven ma- 
E/ 279.75 @ chine having a capacity of 340 cfm. oper- 
vances ating at a pressure of 100 pounds. This 
‘eve 


unit is a duplicate of the draft-tube-evac- 
uation air compressor, and the two sys- 
tems in this plant are interconnected to 
provide stand-by capacity for each other. 

A complete piping system carries the 
air from a receiver through a pressure- 
reducing station to 24 valved outlets 
located in boxes on the spillway deck. 








>n- 
in There is one box for each 40-foot spill- 
are way bay, and it contains a throttling 
needle valve, a strainer, a pressure 
@ gauge, and two '4-inch hose connections. 
binet light’ When fréezing weather occurs, either 
to indicat one or two lengths of '4-inch armored 
being 4 hose are attached to the connections in 
® the box at each gate bay to be kept ice- 
ration as@™§ free. The other end of the hose, which is 
ry to ope fitted with an orifice nozzle, is sub- 
the contra merged in about 10 feet of water on the 
. With i@ reservoir side of the gate. 
ll be forcet Experiments conducted in connection 
tailrace @§ with a similar system at Grand Coulee 
ater enteti™ Dam proved that reservoir-water tem- 
vation, peratures at depths of more than 8 feet 
lepress remain relatively constant and that 
wroximatel™ surface ice produces very little change 
ing at ead in temperature. Compressed air dis- 
nute to pul charging underwater induces an upward 
e operatomm flow of the warm water, and this pre- 
have bee vents the formation of surface ice. Tests 
23 to daté™ were also made with compressed air dis- 
de for sud charging through orifices, and these in- 
@ dicated that a sharp-edged orifice of 
ric statiom™ Ye-inch diameter and a tube length of 
che Tennesg three diameters give the best bubble 
. Macazinie JANUARY, 1947 





UPSTREAM FACE OF KENTUCKY DAM 
The spillway section in the center of the structure is protected from ice formation 
by pumping compressed air into the water in front of each opening. This agitates 
it and brings the relatively warmer subsurface water to the top. Intakes to the 





pattern to induce the required upward 
mixing flow. The main-line pressure for 
this purpose is carried at 25 pounds, and 
the air supplied to the orifice is throttled 
to around 6 pounds by the needle valve. 

Oil for the servomotor cylinders in 
the governor system is stored in re- 
ceivers on the generator floor. These re- 
ceivers are about two-thirds full of oil, 
with the top one-third containing air 
under pressure. The governor oil pumps 
start and stop automatically to main- 
tain a minimum of 250 pounds pressure 
in the system, and air is forced into the 
top of the receivers at intervals to main- 
tain the air cushion. Compressed air for 
this service is separate from that for any 
other because of the high pressure re- 
quired, and the compressors that deliver 
it are furnished by the governor manu- 





facturer as part of the equipment. They 
are generally 2-stage, air-cooled, V-belt- 
driven units mounted on a small re- 
ceiver and range in capacity from 8 to 
15 cfm. at 300 pounds pressure. 

All the nine dams on the Tennessee 
River, from the Kentucky near its 
mouth to the Fort Loudoun just below 
Knoxville more than 600 river miles up- 
stream, have locks as a feature of the 
navigation program whereby a 9-foot 
channel is maintained throughout this 
stretch of the waterway. Each lock is 
supplied with compressed air for tool 
service and for a navigation signal horn, 
and because it is always located on the 
far side of the dam and remote from the 
powerhouse compressor installation, and 
because all machinery and equipment 
in the locks are operated by the U. S. 
Engineer Department, a separate air 
system is provided for that purpose. 
This usually takes the form of a 2-stage, 
air-cooled, motor-driven compressor rat- 
ed at 60 cfm. and 100 pounds pressure. 


POWERHOUSE COMPRESSOR 
This 8x9-inch, single-stage Ingersoll-Rand unit supplies air at 10O pounds pressure 
for operating generator brakes, pneumatic tools, and control valves in the Chicka- 
mauga powerhouse. It is equipped with dual control. 


Compressed Air 


at Work 








The equipment shown above was demonstrated at a summer meeting of 
the Western Chapter of the National Shade Tree Conference at Riverside, 
Calif. A hydraulic lift raised the platform 30 feet above the truck on which 
it is mounted, and a workman at this elevated station then used an air- 
operated saw to trim the eucalyptus tree at the left. The same outfit 
enabled sprayers to reach the tops of tall trees. 


Pictured at the top-right is the operating mechanism of an air-dump con- 
crete bucket designed by Tennessee Valley Authority engineers for use in 
building Fontana Dam. The bottom gate was opened by the cylinder and 
piston and closed by the semicircular counterweight. When in service, a 
cylindrical shell enclosed the bucket to protect the working parts shown 
here. Conventional buckets require on an average fifteen seconds to open 
them with a hand wheel; this type was dumped in two seconds by inserting 
the nozzle of a compressed-air line into a socket near the base. As 700,000 
buckets of concrete were deposited in the dam, the time saved by this de- 
vice aggregated three weeks. This was important because the dam was 
— a to completion to supply vitally needed hydroelectric power 
or war work. 
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The way you view a thing sometimes makes a big difference 
in what you see. The picture at the left is innocent enough 
as it appears here. It shows an air spray applying an asphaltic 
lining to the side of an irrigation canal during tests con- 
ducted by the Boise, Idaho, office of the U. S. Bureau of Rec- 
lamation. But turn the picture so that the left — becomes 
the bottom and you see murder being done. e sinister 
shadow effect was obtained purely be accident. 


Two standard air-powered grinders equipped with wire 
brushes are mounted on the table below to expedite the re- 
moval of rust from iron strips at the Ingalls Shipbuilding 
Corporation, Pascagoula, Miss. The inset (circle) shows the 
brushes, with adjustable guides for controlling the travel of 
the strips being treated. The machine, which was suggested 
by an employee, is used to derust furring channels, angle 
iron, and similar shapes. With it, two men can clean 11,000 
lineal feet in eight hours, as compared with 2500 feet when 
holding power-operated brushes in their hands. It is also 
safer, as all the rust is whisked away from the workers. 














By means of the set-up shown at the left, molds in which steel ingots are to be poured 
at the National Tube Company, McKeesport, Pa., are ‘‘greased’’ inside with powdered 
coal-tar pitch to prevent the metal from sticking after it has cooled. Three molds are 
handled at a time by means of a special crane-operated lifting rig. After being dipped 
in water to remove any contained dirt, the molds are lowered on to a spraying platform 
where they rest open end down. Compressed air at 90 pounds pressure then blows in 
the powdered pitch through three conical depressions centered under the molds. Only 
five seconds is required to coat each one adequately. The pitch is contained in a hopper 
beneath the platform and is agitated with air to prevent it from packing and also to 
insure constant delivery to the 2-inch suction lines extending to the spraying points. 
This new mold-preparation system has reduced scrapping and scarfing of billets made 
from the ingots, and the coating is considered better than that previously obtained by 
the use of tar, fuel-oil, graphite, or brine. 
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AIR-OPERATED UNITS tober, 
Machine at top-left produces zinc- or crane 
lead-alloy castings. The pot unit is at by a 
the right and has a built-in gooseneck This 
with a special nozzle against which 
. = die ae 0 wea nee ths a : 
oS is gas-ti and is designed so that in 
; a TIE BAR HOLES the note og aot have to be a Now: 
separately. as a capacity o 
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‘FROM SPHERICAL ener Serge seers, be ne 
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nace, right, used in 
@ ALIGNMENT PINS cinching holds a ahaves of 40 sound B added 
®@ ALIGNMENT It is tangentially fired by two air-blast availa 
HOLES burners fitted with air-gas proportion- 110-fc 
: ues fos aoe onl ae eee 
y acre sis plied in the form shown at the left. " id & 
aci 
g LOCKING SLOT that 
: of 9 square inches and weighing up & These 
5 ounces are cast by this model. possil 
The machine for the production 6 foot | 
aluminum castings differs in constructié done 
but works on much the same principk are 
as the M55A. It turns out parts upt & 
Pressure Die-Casting Machines 2 Yo ounces in weight and 9 square inchaly —? ¢ 
in area. Both models are operated witiy ™ 
air at 80 pounds line pressure and com °UT 
for General Use ° sume 3.5 cfm. per cycle. Prefabricaté Bu 
die sets are supplied for use with the mag *®5°U 
RESSURE die-casting machines for by the movement of a toggle lever; com- chines. They are complete except ma C 
economical quantity or small-scale pressed air, released by depressing afoot sinking gates and cavities, which latte nobo 
production of lightweight parts have valve, operates a plunger that forces the may be cut directly into the die plates¢ long 1 
been designed to make manufacturers metal into the die cavity; lifting foot into steel pads which can be fitted inb and ¢ 
independent of outside sources of supply. from pedal returns plunger to “up” the plates. The average cost of this itél they 
The units, which were developed in Eng- position, uncovering the gooseneck _ is said to be comparable to that of a go Y the es 
land and put to use there during the which is an integral part of the melting blanking die. It is further claimed tha time- 
war, are designed for both hand and pot and recharging it for the next shot; the machines’ high operating speell the $ 
compressed-air operation. Our interest reversing the.movement of the toggle make it possible to utilize single- insted thori: 
centers in the pneumatic machines, of lever ejects the casting. An important of multiple-impression dies and that am ‘2e ! 
which there are two models—the M55A_ feature of this unit is a safety device many as 1500 castings an hour have bed other 
for zinc, tin, or lead-base alloys and the that shuts off the air supply for the pis- produced on the M55A with an averaf distai 
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The first-named machine is made up curely locked, thus preventing the or shop, where the runs of die-cast ps : = & 
of a pot unit and a die unit. Its casting chance of pumping metal while the dies are generally low, as few as 1000 shOM *);.:o, 
cycle is as follows: The dies are locked are open. Parts with a maximum area are in cases economically practicable Y= 
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AST year, on August 15, the Pana- 
ma Canal started its thirty-third 
year of operation. On October 19, 1938, 
the 5000-ton steamship Steel Exporter 
was the hundred-thousandth commercial 
vessel of more than 300 tons net to 
transit that waterway. Not long after- 
ward the total tolls collected exceeded 
the construction cost. But shortly after 
that happy financial state war seemed 
imminent, and the Canal Zone and its 
vicinity went almost completely mili- 
tary. Between 1939 and a fairly recent 
date the zone was a vital place in the 
Army, Navy, and Air Corps’ prosecution 
of the war, and thus for the second time 
in its history served largely as a military 
base. It can therefore be said that the 
canal’s record has honored its pioneers. 
Now, though seriously retarded through 
various causes, shipping is falling back 
into its old-time trade lanes. 
In the meanwhile, however, many 
features of the waterway have been out- 
grown and become outmoded. In Oc- 






























rs tober, 1946, the world’s largest floating 
zinc- or crane was “‘scraped”’ through the locks 
init is at by a combined Navy and canal force. 
oseneck HH This strong-backed structure can lift 
: 350 tons, and was doing just that sort of 
2 so thal thing not so long ago for Nazi Germany. 
e heated @ Now it will do it for the Navy in Pacific 
ty of 70 Coast yards. Lately, one like it hoisted 
ae © submarines in the ill-famed submarine 
injection pens et Bremerhaven, Kiel, and Ham- 
ced into burg. By removing the wooden, rub- 
ontrolled bing side rails from the 109-foot 10-inch- 
re beam floating crane, 1 foot 1 inch was 
pounds. added to the theoretical 2-inch clearance 
air-blast available for its passage through the 
oportion- # 110-foot-wide lock chambers. 
changed Again, during the latter part of the 
left. UP" war, the Navy seriously needed in the 
Pacific two giant floating steel dry docks 
that were on the Atlantic seaboard. 
hing up f These structures offered a seemingly im- 
del. possible transit job because of their 124- 
duction #@ foot beam. However, the transfer was 
struction done by careening the docks onto their 
e principh sides (which then became ten stories 
arts up ti high) and towing them through laterally 
are inchall —2 tricky, dangerous piece of navigation 
rated wil 1 a tropical trade wind. (Described in 
e and comm Our December, 1945, issue.) 
sfabricate But there is a limit to what even the 
ith the mal Tesourcefulness of the Navy and Pana- 
except fa ~™ma Canal forces can do! For instance, 
hich lattgy BObody can get the too-wide and too- 
ie plates 0 long transatlantic liners Queen Elizabeth 
fitted int 29d Queen Mary through the locks, and 
f this itel they served as Army transports during 
it of a gor the war. Neither can certain of our war- 
aimed ha time-built craft use that short cut. So 
ng speel the $277,000,000 project Congress au- 
sle- insted thorized for enlarging and modernizing 
nd that am the Panama Canal—including, among 
-have beam Other things, a third set of locks some 
ott ceed distance from the present ones—was 
laboratél justified, but it came a little late. Work 
cast pally '” the field was inaugurated on July 1, 
1000 sh @ “Major, U.S. A., Ret. Twenty-eight Panama Canal 
years. ° 
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Panama Canal Must 
be Modernized 


R. 7 Kickpatrick* 


1940, but the succeeding war-made 
shortages of skilled construction men, 
equipment, and materials caused a 
stoppage of all contracts when the ex- 
cavations for the new locks were virtual- 
ly completed in 1942. As it turned out, 
this cessation was providential. Al- 
though about $70,000,000 had been ex- 
pended, much of what was done was es- 
sential to the canal’s defense. 

Now the whole matter can be and is 
being restudied, with reference to the 
war’s experiences and developments, 
particularly to the atomic bomb’s possi- 
bilities as revealed by its use in New 
Mexico and Japan and by the Bikini 
tests. Undoubtedly, the plans will be 
changed considerably to meet existing, 
radically altered conditions. The board 
has several schemes under consideration. 
It may recommend the construction of a 
sea-level route with Pacific. tidal locks; 
relocation of the canal near the present 
zone, or far from it; or that the third 
locks, which are partially excavated, be 
finished with certain changes. 

It will be recalled that the canal, as it 
is today, includes centrally located and 
man-made Gatun Lake, which has an 
area of 165 square miles and lies plus 85 
feet above sea level. Pacific-bound ships 
travel through a 1000- to 500-foot-wide 
sea-level channel about 7 miles long and 
are elevated to the level of the lake by 





Gatun’s 3-lift twin-chambered locks. 
After passing first through Gatun Lake’s 
buoyed channel, which is 24 miles long 
and varies in width from 500 to 1000 
feet, and then through 9-mile Gaillard 
Cut, vessels are successively lowered to 
sea level by the 1-lift Pedro Miguel locks 
and the Miraflores 2-lift locks (there is a 
small lake at Elevation 55 between the 
two sets of Pacific locks). From the lat- 
ter locks they go out to sea by way of an 
8-mile canal. 

One plan for the new passageway 
would put all Pacific locks at one site 
(like the Gatun locks) and would use 
small Miraflores Lake as a much needed 
ships’ basin. The sea-level advocates 
argue that bombing would be less ef- 
fective under their scheme. However, 
the war proved that the Kiel, Corinth, 
and Suez canals, all sea-level channels, 
also are apt to suffer stoppages from air 
attack! And the numerous flood-water 
dams, spillways, tidal locks, and drain- 
age ways necessary to such a canal in 
that area of tremendous rainfall would 
be as vulnerable as are the present locks 
which, being deep-set in the ground, are 
partially immune from all but direct hits. 

At any rate, the whole matter is being 
investigated, militarily, technically, and 
geographically under a $1,500,000 allot- 
ment. Presumably, the board’s findings 
will be threshed out, and eventually 
Congress will act. Then construction 
work on an immense scale will again be 
in progress in “‘Latitude Nearly Nine.”’ 
Will it be a different-type canal, located 
somewhere else? Or will the present one 
be modernized? As the Spanish say, 
“Quien sabe (who can say)?’ 


FIRST SHIP PASSING THROUGH CANAL, AUGUST 15, 1914 


The SS “Ancon,” later the World War II transport “Permanente,” made the in- 
itial official trip through the “Big Ditch’’ and also led the line at the twenty-fifth 
anniversary celebration. Once called ‘The Bridal Special,”’ she resumed that role 
recently by bringing 250 GI brides and their babies from New Zealand. 
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Crimmins and Morrison Win Moles’ Construction Awards 





THOMAS CRIMMINS 


HE annual awards “for outstand- 

ing construction achievement” by 
The Moles, New York organization of 
tunnel and heavy-construction men, will 
go this year to Thomas Crimmins, 
third-generation member of the New 
York contracting firm bearing his name, 
and to Harry W. Morrison, president 
and general manager of Morrison-Knud- 
sen Company, Inc., of Boise, Idaho. 
Mr. Crimmins will receive the member 
award and Mr. Morrison the nonmem- 
ber award. Citations and bronze plaques 
will be presented to them on February 
5 at The Moles’ annual dinner in New 
York. 

Colonel Crimmins (he gained the title 
in World War I) has been a leader in 
the development of underground con- 
struction in New York City and is the 
accepted dean of Gotham’s contractors. 
A native New Yorker and graduate of 
Harvard University (1900), he is presi- 
dent of the Thomas Crimmins Con- 
tracting Company, which was founded 
by his grandfather in 1848. The con- 
cern specializes in foundations, tunnels, 
and other excavation work. It built 
New York’s first cable-car lines, and has 
provided foundations for many of the 
city’s notable buildings—including the 
Equitable, Graybar, Paramount, and 
R. H. Macy & Company—for the Ritz 
Carlton Hotel, and for the Hellgate pow- 
er station of the Consolidated Edison 
Company. It handled the pier-founda- 
tion work for the Henry Hudson Bridge, 
drove sections of the Catskill Aqueduct, 
and built the Long Island Plaza of the 
Queens-Midtown Tunnel. 

After receiving his civil-engineering 
degree at Harvard, young Tom joined 
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HARRY W. MORRISON 


the Crimmins organization as assistant 
to his Uncle Thomas in 1900, and four 
years later, at the age of 24, became its 
president. In 1916 he enlisted as a 
private in the New York National Guard 
and, after service on the Mexican border, 
Was commissioned 2nd Lieutenant in 
the 22nd Engineers which, after the out- 
break of World War I in 1917, became 
the 102nd Engineers. Crimmins went to 
France with that outfit, became its 
commander with the rank of colonel, 
and received a citation for meritorious 
service. 

Since 1865 the Crimmins Company 
has specialized in underground work 
mainly in the metropolitan district of 
New York. Seldom have its activities 
been carried on above street level. Man- 
hattan Island has been punched and 
probed by the molelike operations of 
this firm until it holds no subsurface 
secrets. As a result of these delvings and 
burrowings, Thomas Crimmins has be- 
come an expert on subterranean New 
York. During the early days of street- 
railway construction in New York City, 
Crimmins recalls how he covered miles 
of cable-car trackage on horseback. Be- 
fore the days of the motor truck, horses 
were an important item of a contractor’s 
haulage facilities, and at the turn of the 
century the Crimmins organization kept 
large stables to house its animals. 

In addition to his contracting work, 
the Colonel is interested in a realty op- 
erating company and is a director of 
several hospitals and corporations. He 
founded the Harvard Engineering So- 
ciety and in 1900 helped organize the 
Contractors’ Protective Association that 
is designed to safeguard owners and the 


public against unscrupulous contracto: 
He is a director of the Regional Pla 
Association of New York and a paz 
president of the General Contracte 
Association of New York. 

From water boy to head of what ; 
probably the nation’s biggest construe 
tion firm has been the range of Harry W 
Morrison’s career. Born on an IIlinowm 
farm in 1885, he went to work for Batey 
& Rogers Construction Corporation 
Chicago, IIll., in 1902, after finishing 
business-college course, later becoming# 
timekeeper. From 1906 to 1912 he was 
with the U. S. Bureau of Reclamatigy 
and during that period obtained a civi 
engineering degree from a correspond. 
ence school. 

In 1912 Morrison joined Mormi 
Knudsen as partner in a contractin 
venture that was destined to become 
one of the most successful in American 
construction history. When Boulde 
Dam was up for bidding he was instru 
mental in combining a group of com 
tractors to take the job under the name 
of Six Companies, Inc. That move sé 
the pattern for successive combinations 
that have built many great projects inj 
the West and successfully carried out 
the incredible construction jobs at home 
and overseas required by World War IL 

Today Morrison-Knudsen is working 
in China, the Pacific, Alaska, Mexico, 
Canada, Afghanistan, and Brazil. The 
firm, with headquarters in Boise, and 
branch offices in San Francisco, Le 
Angeles, Seattle, and New York, holds 
scores of contracts throughout the Unit 
ed States for dams, railroads, irrigation 
projects, power plants, logging, strip 
mining, and buildings. It is also em 
gaged in cement, steel, and equipment 
manufacturing. Currently under com 
struction by Morrison-Knudsen af 
Cascade and Anderson Ranch dams it 
Idaho, Kortes Dam in Wyoming, John 
Martin Dam in Colorado, Davis Dam 
in Arizona, Ross Dam in Washington, 
and Dale Hollow Dam in Tennessee. 

All these far-flung activities are dé 
rected by Harry Morrison, designated 
by an admiring high-ranking Navy 
officer who worked with him on wal 
projects in the Pacific as ‘‘one of the 
greatest builders the world has evé 
seen.”’ Morrison selects capable men # 
manage his operations, and their loyal 
to “the boss,” as they reverently call 
him, is traditional. Yet he takes a per 
sonal interest in every job. His concer 
for the welfare of all employees, from 
laborer to project manager, is inspi 
tional in a reputedly hard-hearted i 
dustry. Home-office work irks him, & 
he slips away whenever possible to gé 
out on the job, for construction operé 
tions are a passion with him, attentiol 
to details and to safety an obsession. ~ 
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FIRM-PRICE POLICY 


HE conversion of industry from war- 

time to peacetime operations in- 
volves solving many problems. Gov- 
ernment control was probably neces- 
sary during the war to get the job at 
hand done effectively and on time. In 
a free economy such as ours, however, 
such control is highly undesirable in 
normal times and industry in general 
hailed its removal with satisfaction. 
Nevertheless, the transition to decon- 
trol inevitably produced some diffi- 
culties that have to be ironed out before 
the nation can get back to a healthy 
economic condition. Among the unde- 
sirable features in the aftermath of 


control is the practice of affixing price- ~ 


protection or escalator clauses to con- 
tracts calling for delivery of products 
at some future date. Fortunately, a 
movement to eliminate them is now 
underway. 

During the war period, prices of 
manufactured products were frozen by 
the Office of Price Administration. Man- 
ufacturers were consequently unable to 
establish prices that truly reflected their 
current costs. The problem thus im- 
posed was especially acute in the heavy- 
machinery field where many weeks or 
even months often elapse between the 
taking of orders and the delivery of the 
machines or equipment called for. 

To protect themselves against pos- 
sible losses, manufacturers began in 
1945 to write into their quotations and 
sales contracts so-called escalator clauses 
that gave them some latitude in ad- 
justing their final prices to customers in 
accordance with their own increased 
costs. This soon became general prac- 
tice and it was continued after OPA’s 
decontrol order was issued because that 
action set in motion a spiral of rising 
materials and labor costs that added to 
the existing uncertainties. 

This method of doing business ob- 
viously works against stabilization of 
prices and postpones the time when the 
nation can regain a sound economic 
footing. It is especially desirable to have 
stable prices of capital goods because 
they are essential equipment for all the 
many types of production that support 
a large proportion of the nation’s wage 
earners and turn out the countless things 
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we all consume. It is important there- 
fore to halt the inflationary cycle by 
erecting barriers against further price 
increases. 

A step in that direction was taken last 
month by Ingersoll-Rand Company 
when it announced that it was there- 
after eliminating the escalator clause 
from its contracts and quoting firm 
prices for its products, thereby return- 
ing to the normal method of doing bus- 
iness that was practiced before the war. 
Its lead was quickly followed by several 
other large industrial concerns. In a 
statement issued by Ingersoll-Rand 
officials, the reasons for the decision 
were explained as follows: 

“In announcing firm prices in the 
face of generally rising costs, we realize 
that we are taking a risk. However, we 
feel that industry might be taking a 
greater risk from a long-range stand- 
point by prolonging a situation that 
tends to keep our economic balance 
upset. 

“‘Consequently, we decided to make 
the move at this time, believing that 
our customers would welcome it, and 
in the hope that our action might be a 
step in the establishment of a sound 
general policy.”’ 


HE MADE DESERTS BLOOM 

OQULDER, Grand Coulee, Shasta 

and virtually all the other irriga- 
tion dams in the western part of the 
nation may well be considered monu- 
ments to the memory of George Hebard 
Maxwell, who died in Phoenix, Ariz., 
last month at the age of 86. Mr. 
Maxwell was a great crusader for the 
irrigation of our arid lands and was 
given credit for bringing about the 
organization of the U. S. Bureau of 
Reclamation although he was never a 
government employee. 

Roughly one-third of the country 
normally receives insufficient rainfall 
during the growing season to raise crops. 
Yet two great mountain ranges, the 
Rockies and Sierra Nevadas, are natural 
reservoirs for the retention of snow that 
melts in the summer and runs off in 
rivers that pass through these sparsely 
watered areas. Colonizers early learned 


to divert some of this run-off to their 
lands. ‘There are ruins of irrigation 
works in the Southwest that predate 
recorded history. The first white ex- 
plorers found some of the Indians prac- 
ticing irrigation, as their ancestors had 
done before them. 

Modern irrigation began in 1847, and 
for the next 50 years was regarded solely 
as the concern of private enterprise. 
Many laws were passed to encourage 
it, but few of them took account of the 
public’s interest in the water. Colorado 
was the first state to assume admin- 
istrative control of its streams, and 
until the beginning of the century the 
Federal Government showed little con- 
cern in the matter. By 1890 the science 
of irrigation was well advanced, but the 
building of large dams and canal systems 
was beyond the financial resources of 
private individuals. 

It was during this period that Mr. 
Maxwell began his campaign. The son 
of a California Forty-niner, he was edu- 
cated as a lawyer, but gave up his prac- 
tice to push the cause of reclamation. 
In 1899 he organized the National Rec- 
lamation Association and set out to 
bring water to 1,000,000 acres of Ari- 
zona desert. He won the support. of 
President Theodore Roosevelt with the 
result that, on June 17, 1902, Congress 
passed the Federal Reclamation Act. 
This measure made irrigation the con- 
cern of the national Government and 
placed its administration under the De- 
partment of the Interior. Since then the 
department has been the principal and 
almost the sole agency for the develop- 
ment of irrigation in the arid states. 
Under its Bureau of Reclamation, the 
area of our irrigated land has attained 
second place among all countries, being 
exceeded only by India. 

The Bureau has become one of the 
nation’s foremost engineering and con- 
struction agencies and also one of the . 
easiest on the taxpayer’s pocketbook. 
Its policy is to sponsor only projects 
that are self-liquidating; and, in most 
instances, contracts under which the 
water users will repay the construction 
costs are signed before operations begin. 
During 1946 it awarded contracts total- 
ing $158,160,000 in work and equipment 
and completed five jobs. At the year’s 
end it had 41 active construction proj- 
ects underway and was operating as 
many as 52 irrigation and power devel- 
opments. 

Mr. Maxwell organized the Salt River 
Valley Water Users Association in Ari- 
zona in 1903 and succeded in getting the 
Government to build Roosevelt Dam. 
Since then, Federal-sponsored under- 
takings have reclaimed millions of acres 
of arid land, thereby not only provid- 
ing living places and means of liveli- 
hood for thousands of persons but 
also adding importantly to the nation’s 
supply of foodstuffs. 
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With a mounting of this type drillers are spared all the 
heavy work of carrying columns and arms, drifters and 
steel. Cars may be built at mines to meet specific con- 
ditions. The one shown at the left was designed for an 
8xl0-foot heading. The column piston has a 234-foot ex- 


O HEAVY loads to carry, a re- 
duction in set-up time required by 


hand methods, and more footage per 


shift, are some of the advantages claimed 
for the air-operated drill-jumbo mount- 
ing, DJM for short, recently announced 
by the Ingersoll-Rand Company. The 
unit consists essentially of twin air 
columns, each provided with a column 
arm and attached to a mine car through 
- linkages. The latter are flexible, and 
permit driving headings of varying 


Shot Peening Increases Durability of Metal Parts 


HOT peening will greatly increase 

the service life of engine cooling fans, 
exhaust-valve rocker arms, and many 
other parts of steel machinery, according 
to a report prepared for the National De- 
fense Research Committee by R. L. 
Mattson and J. O. Almen of the Re- 
search Laboratories Division, General 
Motors Corporation. Experiments on 
which the report is based were conducted 
over a 2-year period. 

Numerous parts, as well as bar-stock 
test specimens of steel and other metals, 
were given the shot treatment and then 
studied. Primary interest was in fatigue 
durability, but other properties such as 
static strength, impact resistance, hard- 
ness, friction, corrosion resistance, sur- 
face roughness, and surface failures also 
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Drill Jumbo Features 
Air-Operated Columns 


RAIL CAR, COLUMNS, AND ACCESSORIES 


tension and is provided with a stop so that 45 inches of 
the piston length always remains inside the column for 
support. Maximum spread of the column arm with swivel 
center 12 inches from center line of car is 64 inches. 
Other picture shows mounting in operating position. 





widths and turning headings, if desired. 
Mounting, together with drifters and 
hose in place, is folded back compactly 
on carriage for transportation, and col- 
umn footpieces are hinged in such a 
way that force of gravity helps drillers 
pull columns upright at the heading. 
Simply turning on the air forces col- 
umn pistons firmly against the roof, 
eliminating blocking. The arms are 
moved up and down without exertion 
by hand cranks and permit drifters to 


were tested. It was discovered that shot 
peening lengthened the service life of 
torsion bar springs by from 700 to 900 
percent and trebled the durability of 
engine cooling fans. 

Shot-peened exhaust-valve rocker 
arms were found to stand up several 
times as long as polished ones, and the 
peening of undersized rocker arms made 
them equal in this respect to unpeened 
polished rocker arms of standard size. 
Peening also imparted greater service 
life to some steel gears, as well as to 
specimens of aluminum-alloy sand cast- 
ings, cold-drawn nickel and monel, and 
soft inconel. It was determined that 
shot peening permits manufacturing 
springs from steel harder than that 
normally used for the purpose. Several 
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swing freely in both directions. 
whole assembly is held rigidly by a fore 
of 600 pounds, and creeping and twis 
ing are prevented by locking linkag 
and columns securely to the car. As# 
result, drifters can be fed to the fac 
properly, pistons hit with full force ant 
without cushioning, and there is le# 
wear on working parts. The average 
saving in set-up time, compared will} 
the usual type of mounting, is said t 
be 134 hours per shift. 

























types of machine parts gave inconclusi 
or negative results. The durability of 
tractor final-drive pinion was reduced bf 
about 60 percent, as peening caused pi 
ting that induced failure. 

Shot peening consists in cold worki 
metal by pelting the surface with sh 
by means of equipment that is basicalll 
the same as that used in shot blasti 
metal to clean it. The shot acts li 
myriads of tiny hammers that compat 
the surface and bring about beneficii 
structural changes. 

The Mattson-Almen 134-page repo 
is sold by the Office of Technical Se 
ices, Department of Commerce, Wasi 
ington 25, D. C., in either photostat 
microfilm form at $9 and $3, respective 
ly. 4 


JANU. 





ComPressep Arr Macazill 





OR discharging heavy fluids from 
standard open-head, 55-gallon drums 
used in connection with spray or similar 
operations, Dirkes Industries, Inc., has 
announced a new combination elevator 
and pump. The unit consists essentially 
of an air-motor assembly mounted on 
top of a pump-tube assembly, of a re- 
silient follower or wiper that fits snugly 
in the drum and which is attached to the 
lower end of the pump tube, of an ele- 
vator made up of two vertical air cyl- 
inders whose pistons support a yoke from 
which the pump is suspended, and of a 
band that holds the drum in position. 
Air pressures required to operate the 
unit vary with the viscosity and temper- 
ature of the material, speed of delivery, 
and length of the discharge hose and 
range from 20 to 70 pounds for the ele- 
vator and from 35 to 70 pounds for the 
pump. 
In service, the yoke is lifted by ad- 
mitting air to the side cylinders, the 



























. A SMALL, compact unit for heating 
compressed air, or other gases, or 


of for superheating steam for purposes of 
rel dehydration, has been announced by 


aS. Goodyer Industries, Inc. The Aridizer, 
as it is called, is based on the heat-trans- 
fer principle and is designed for use es- 
pecially in food-processing plants, as 
well as in printing establishments, and 
by rubber, chemical, and petroleum in- 
dustries. The unit is of bilateral-fin 
construction and, according to Goodyer, 
permits complete control of the degree of 
moisture extraction and effects dehy- 
dration of the product at considerably 
lower temperatures than does the con- 
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Compact Heater for Dehydrating System 


Pneumatic Dispenser for Heavy Fluids 







drum is set on the base plate, and the 
follower is brought in contact with the 
free surface of the contained fluid. Some 
installations have a bleeder valve to ex- 
haust any excess air trapped between 
the fluid and the wiper that would pre- 
vent the latter from emptying the drum. 
With these preparations made, the valve 
that supplies the pump with air is 
opened, causing the follower to descend 
and to force the material out to the 
spray nozzle or other applicator. 

By means of an air accumulator it is 
possible, it is claimed, to feed the fluid 
without pulsations, to furnish an extra 
volume of compressed air close to the 
discharge hose, and to operate the unit 
at lower pressures than would otherwise 
be the case. Air at 106 pounds pressure 
is maintained in the accumulator by a 
hose and chuck such as are used in 
charging automobile tires. When a drum 
is to be replaced, air is fed to the wiper 
by a separate line to break the vacuum 


ventional drier of the space-heater type. 
Because of this, and the continuous 
movement of the drying medium around 
the particles of the material undergo- 
ing processing, the resultant product is 
not discolored from burning, and food 
retains all essential elements. Heating 
may be done by oil or gas equipment or 
by electric calrods. In the latter case, 
the Aridizer can be made an integral 
part of the compressed-air, gas, or steam 
system. Test and service installations 
have proved that temperatures up to 
1000°F. can be maintained, with leav- 
ing temperatures controlled to within 
plus or minus one degree. 


DEHYDRATOR 


The finned Aridizer shown here 
has a heating capacity of 400 cfm. 
Compressed air enters the unit 
from Goodyer Turbo-Rotor puri- 
fiers at the left. These are inter- 
posed in a dehydrating system 
when necessary to remove from the 
air any foreign matter that would 
contaminate the material under- 
going processing. Moisture ex- 
traction is effected through ab- 
sorption, together with expansion 
and continuous air movement. 





that holds it to the bottom and at the 
same time to help the pneumatic eleva- 
tor carry the pump assembly to the re- 
loading position. 



































EMPTIES DRUMS 


With this elevator-model air pump, the 
drum itself is not put under pressure. 
The only air that is admitted serves to 
break the contact between the follower 
and the bottom of the drum when emp- 
ty. 1- Air-motor assembly; 2- pump- 
tube assembly; 3- follower or wiper; 
4- air cylinders; 5- air inlet to cylinders; 
6- pump air inlet; 7- drum hold-down 
band; 8- air line to follower; 9- bleed 
valve; 10- air accumulator. 


Fiber-glass Diaphragms 


OATSKIN, special goatskin at that,. 

was used before the war for the 
manufacture of the supersensitive dia- 
phragms required for low-pressure meas- 
urement and control equipment. Only 
leather from animals raised high in the 
Himalaya Mountains was acceptable 
for the purpose because it was not punc- 
tured by mosquitoes and blemished by 
ticks and other pests that cannot endure 
the Hump’s rigorous climate. With the 
supply from that source cut off, some- 
thing equally durable had to be found, 
and it has been, we are told, in Neo- 
prene-coated fiber glass. The substitute 
material was developed by the Askania 
Regulator Company and is said not to 
sag or stretch and to be nonporous, im- 
pervious to gases and vapors, and re- 
sistant to alkalies and acids. In short, 
diaphragms made of it outlast the goat- 
skin type and are just as sensitive. 
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Spray-painting on a wholesale scale is 
planned by the government of Saskatch- 
ewan, Canada. An air-spray outfit be- 
longing to the province is to make the 
rounds and refurbish something like 80,- 
000 public buildings and farmsteads. 





Silicon steel, which is used in the man- 
ufacture of electrical equipment, is 
extremely brittle and therefore hard to 
work. To prevent loss through breakage 
in slitting sheets of the metal, one com- 
pany has installed a burner in front of 
the machine. This unit is connected to 
the shop air and gas lines and is ad- 
justed to heat the steel to just the right 
working temperature as it passes over 
it on its way into the slitter. 





Anyone who has had experience in 
changing truck tires knows that they are 
heavy to lift and handle. To relieve 
drivers of the back-breaking work of 
transferring first the “‘spare’’ and then 
the “‘flat,’’ a Californian in the truck-tire 
business has invented an extensible car- 
rier that is bolted either at the rear or 
side of the vehicle under the chassis 
frame. The spare fits in a swiveled 
cradle, which is pulled clear of the truck 
body by releasing holding clamps that 
are designed to prevent vibration of the 
carrier when on the road. While still 
held in the cradle, the tire is tilted until 










CRADLED-PULLED OUT-TILTED 
The truck or bus tire carrier that pre- 
vents lifting and straining when chang- 
ing a “flat.” There are two models de- 
signed for 8.25x20 and 11x22 tires 
weighing 72 and 93 pounds, respec- 
tively. 
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Industrial Notes- 


it rests on the ground in an upright 
position, ready to be rolled away after 
removal of a clamp. The flat is handled 
in the same way in inverse order. The 
whole job can be done easily and safely 
by one man, and unit is constructed to 
withstand a load stress equal to four 
times the weight it is designed to sup- 
port. It is known as the Ted Tire Car- 
rier and will be distributed through truck 
dealers. 





An advantage claimed by Hi-Bond 
over conventional reinforcing steel is 
that its reverse-helical cross ribs joined 
to two lengthwise straight ribs provide 
a nonslip surface that facilitates setting- 
up operations. In building Mt. Sinai 
Hospital in Chicago, Ill., the contractor 
found that a single loop sufficed to hold 
bars securely in vertical construction, 
while those for slab and beam sections 
did not require a tie at every joint. He 
reports savings in wire and labor of as 
much as 25 percent. 





Chemists have for years sought to 
make synthetic glycerin on a commercial 
scale. In this they have now been suc- 
cessful, it is reported by the Shell 
Chemical Corporation, which is planning 
to build a $7,000,000 plant for its manu- 
facture at Houston, Tex. Glycerin has 
many medicinal, industrial, and wartime 
uses, and is normally obtained from 
animal and vegetable fats. The syn- 
thetic product is made by treating stable 
supplies of the chemicals propylene, 
chlorine, and caustic soda. It is said 
to be pure and of the same high quality 
as glycerin obtained from natural raw 
materials as a by-product in the manu- 
facture of soap. 





In our December, 1945, issue we de- 
scribed the Hauck thawing pits for coal 
cars to prevent delays in dumping cus- 
tomarily experienced in winter. Since 
then the company has designed multiple 
high-pressure, air-oil systems to serve 
2-, 3-, and 4-hopper cars to speed up 
operations. One 6-pit installation at the 
Hauto Coal Company’s new breaker is 
divided in groups of two and four on 
one track for 2- and for 3- or 4-hopper 
cars, respectively. It is expected to thaw 
twenty cars of “culm-bank”’. coal per 
shift during the coldest weather. This 
is one of 35 now in use in the anthracite 
region of Pennsylvania. 





Center obstructions in bores are no 
obstacle to the new micrometer intro- 
duced by Tubular Micrometer Com- 
pany. As the accompanying illustration 
shows, this precision instrument for 
measuring inside diameters is designed 
to fit around boring bars, thus eliminat- 
ing their removal. The steel frame is of 



































the hollow box type for rigidity and 
lightness and is evacuated to dissipate 
hand heat that would cause expansion 
and contraction and affect micrometer 

































readings. Frames are plated with cop- 
per, nickel, and heavy chrome to resisi 
wear and perspiration; the spindle is of 
hardened and ground tool steel; graduas 
tions on the barrel and thimble are larg : 
for easy reading; and adjustment fo t 
wear is permissible at three points. 

standard range of sizes of this over-the : 
bar micrometer is from 8 to 28 inche . 
for bar diameters from:4 to 8 inches, and 
special instruments for larger bores oil 
obtainable. Each fits around bars of 
varying sizes. The one shown is a 134% 
to 18-inch set and covers obstructions 
up to 7% inches in size. 
























A huge dragline excavator that can 
raise itself on ‘‘crutches” to swing over 
soft ground recently started work for the 
Maumee Collieries Corporation. Built 
by Bucyrus-Erie, the unit has a bucket 
capacity of 25 cubic yards, or 37 tons of 
earth and rock overburden, and is said 
to deposit the material fully 350 feet 
away from the point where it is picked 
up. When at work, the dragline rests on 
a large circular tub or platform. When 
changing location it advances in steps by§ 
means of immense boats or shoes. These 
are at the sides of the machine, and 
by lowering and raising them successive 
ly, lift the dragline from the tub, move 
it forward, and again allow it to come 
to rest on the tub. These operations aré 
repeated until the new working site 8 
reached. 





Frost damage to pavements in regiom 
where ice and snow are heavy is ie 
ventable, according to the chief engine 
of the Oregon State Highway Commi s 
sion. It is the experience of that deps 
ment that the subgrade is usually 
sponsible for such*damage and that } 
can be largely eliminated by using # 
porous material of adequate depth, 4 
pending upon the locality. In cob 
structing roads through mountain pas 
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and in other frigid areas, it is now the 
practice in that state to lay a course of 
erushed rock or gravel 30 and more 
inches deep. A subgrade of this type 
provides large interstices and gives capil- 
lary action little chance to draw mois- 
ture into it from the underlying ground. 
It is the expansive force of freezing 
water that causes frost boils in pave- 
ments, and capillary action is inversely 
proportional to the size of the interstices. 
It is claimed that highways with a base 
of this kind have withstood the effects 
of freezing and thawing for several 
winters even in the coldest sections of 
Oregon. 





Mead Specialties Company has an- 
nounced a new kind of exhaust valve for 
use with pneumatic cylinders. It is a 
compact little unit that acts like a bel- 
lows to expel the air quickly. Valve 
opens automatically as soon as the air 
supply is shut off, thus speeding up the 


return stroke of the piston and, in-. 


cidentally, production. Under actual 
operational-procedure tests it increased 
the number of strokes per minute 67 per- 
cent it is claimed, or from 75 to 125. 
Unit can be attached directly to the cyl- 
inder with a 14-inch pipe nipple, or cut 
into the air hose adjacent to the cyl- 
inder. Its over-all dimensions, exclusive 


» of the nipple, are: Body diameter, 1% 


inches; height, 144 inches; and length, 
2% inches. 





At the recent meeting of the National 
Metal Congress in Atlantic City, the 
Tocco Division of The Ohio Crankshaft 
Company exhibited an inductor gun that 
looks like a portable drill and weighs 
about as much. The unit reverses the 
usual procedure of taking the work to 
the induction-heating machine and is de- 
signed for bulky, odd-shaped pieces and 


'§ short runs that cannot be conveniently 


handled by coils of the conventional 
type. The gun is operated by a trigger 
and can be used with standard machines 
to which it is connected by power cables. 
These, together with control wires and 
water inlet and outlet, are carried in one 
flexible lead. The multiple-turn coil in 
the body of the gun is water-jacketed 
to carry off excessive heat. 
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ee Metal Packing creates very slight friction because : 
it rides on the rod as a lubricated metal to metal contact. 
Why use materials that are known to develop high friction? 
Where operating conditions call for a non-metallic pack- | 
ing, France furnishes either carbon or carbon bakelite 
rings—both especially developed for the low co-efficient 
of friction. The special materials and fine workmanship 

applied to the outstanding France Packing designs result § 
in long packing life and negligible maintenance effort. 


Convert to France Metal Packing for .. . 
Less maintenance time 
Lower maintenance costs 


RANGES 
WE COMPANY 


PHILADELPHIA 35, PA. 








REPRESENTATIVES IN 
PRINCIPAL CITIES 
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Industrial Literature 


The Capewell Manufacturing Company, 
60 Governor Street, Hartford 2, Conn., will 
send to anyone interested a copy of its 
handbook on hack saws and band saws. 
The information in it is intended primarily 
for the saw operator and is designed to help 
him get more and better service from the 
blades. 


A 12-page booklet on Water Conditioning 
Chemicals and Equipment has been pre- 
pared by Allis-Chalmers Manufacturing 
Company for the guidance of power-plant 
operators. It outlines boiler feed-water test 
procedures, tells how to obtain samples, and 
discusses the care of testing equipment and 
the reporting of results. Copies can be had 
by requesting Form 28X6385 from the com- 
pany at Milwaukee 1, Wis. 


A small group of public-spirited engineers, 
members of the electrical committee of the 
National Fire Protection Association, has 
worked almost anonymously for 54 years to 
improve safety wherever electrical equip- 
ment is concerned. Their findings are the 
basis of the NFPA Electrical Code, which 
is a collection of rules governing the installa- 
tion and, to a certain extent, the use of 
electrical equipment. The 1947 edition is a 
408-page, cloth-bound volume that specifies 
in detail how electrical materials, devices, 
fittings, and appliances should be installed 
and maintained. It is obtainable from the 
association, 60 Batterymarch Street, Boston 
10, Mass. Price $2.00. 


Numerous types of conveyors, or power- 
ized tables, are utilized in various ways by 
modern industry. They make it possible to 
route parts through a production depart- 
ment in a direct line, minimizing lifting, 
detours, and storage. Portable conveyor 
systems having the trade name of Unitables 
and sold by Island Equipment Company, 
101 Park Avenue, New York 17, N. Y., are 
described in Bulletin PF8, which is available 
without charge. 

Bellows Senacon Company, 798 North 
Main Street, Akron, Ohio, uses a novel 
method for publicizing the effectiveness of 
its air cylinders in speeding production of 
various kinds. It issues what it calls Foto 
Facts File sheets, each of which illustrates a 
specific operation, describes it, and points 
out the benefits that have resulted from its 
adoption. These industrial case histories 
involve various operations in different man- 
ufacturing fields. The first of a new series 
is now available for distribution. 


To the layman, hose is hose, but hose 
manufacturers and users divide hose into 


many kinds, each of which is designed for a | 


specific purpose and made accordingly. 
One of these special types is that used for 
sandblasting. A new leaflet on Goodrich 
sandblast hose points out that it is com- 
pounded to give maximum resistance to 
sand or other sharp abrasive materials that 
pass through it. To reduce friction and the 
generation of static electricity, its inside 
walls are made as smooth as possible by 
forming them on polished mandrels. Copies 
of the sheet, No. 4440, may be had from 
B. F. Goodrich Company, Akron, Ohio. 


Wherever explosion hazards exist, the 
transmission of eléctricity for operating 
indicating instruments is not permissible. 
These conditions prevail in the petroleum 
and chemical industries, and to meet them 
The Brown Instrument Company, Philadel- 
phia 44, Pa., has developed a pneumatic 


transmission system that has no electrical | 


circuits of any kind. It is applicable to in- 
struments designed for indicating or record- 
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‘It’s the only positive lock coupling you 
can buy that’s simple and flexible too !”’ 








“When buttoned up, a Victaulic Coupling is actually 
locked in the groove in the pipe. Can’t blow off or 
pull out, and you still have a flexible line. No jointing 


method for plain end pipe approaches the strength 
of Victaulic. 


“What's more, the cost of grooved pipe is less 
than threaded and coupled pipe! ...and it is stand- 
ard with pipe mills and jobbers. 


“For a flexible, leak-tight union at every joint, 
use Victaulic Couplings—simply specify Victaulic 
grooved ends when ordering pipe. 

“Also investigate the complete line of Victaulic 
Full-Flow Elbows, Tees, and other Fittings. Make 


your pipeline all-Victaulic and be sure of economy, 
efficiency and lasting service.” 


Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 


Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 





SELF-ALIGNING PIPE COUPLINGS 


Have you considered Victaulic 


for your piping requirements? 
Sizes — 34” through 60” 


Covvright 1947, by Victaulic Co. of America FBS SSIMES Bae athe eh eee ates 
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ing temperature, pressure, flow, and liquid 
level. Catalog No. 5902 of the Brown com- 
pany describes and illustrates it in detail. 


Industry now recognizes the value of 
human eyes to such an extent that protec- 
tive equipment has been made available to 
meet almost any contingency that may 
arise. Goggles are designed expressly for 
given operations, and there are so many 
different types that an 8-page bulletin, 
No. CE-29 is required to describe those 
made by Mine Safety Appliances Company, 


Braddock, Thomas, and Meade Streets, 


Pittsburgh 8, Pa. 


During the early part of the war, en- 
gineers engaged in testing military air- 
planes wanted to record temperatures at 
around 100 points in as many seconds, but 
there were no instruments that would do 
this. To fill the need, an electronic strip- 
chart potentiometer was developed by The 
Brown Instrument Company and was used 
during test flights on all classes of craft from 
the largest bomber to the single-seater 
fighter plane. Since then it has served 
similar purposes in many industrial proc- 
esses. A descriptive catalogue, No. 15-10, 
may be obtained upon request from the 
manufacturer at Wayne and Roberts Ave- 
nues, Philadelphia 44, Pa. 


New industries acquire a terminology all 
their own, and it is apt to be confusing to 
the layman. To overcome this difficulty 
in the case of the plastics and rubber in- 
dustries, B. F. Goodrich Chemical Com- 
pany, 324 Rose Building, Cleveland 15, 
Ohio, has issued a glossary of chemical 
names, terms, and phrases. The 12-page 
booklet is designed to give manufacturers, 
fabricators, and designers a knowledge of 
words associated with the production and 
application of plastics and nitrile rubbers. 


The deep-drawing of sheet metal with 
the aid of Carboloy (tungsten-carbide) is 
discussed in a new booklet, No. D-120, 
issued by Carboloy Company, Detroit, 
Mich. Numerous jobs designed to show the 
adaptability of Carboloy dies are described 
and illustrated. Among them is an out- 
standing drawing operation involving high- 
ly abrasive beryllium copper, and a case 
where one set of dies turned out 8,000,000 
pieces without having to be reworked. 


A Visual Index that shows industrial ap- 
plications of the different forms of Bitumas- 
tic protective coatings manufactured by the 
Wailes Dove-Hermiston Corporation of 
Westfield, N. J., has been issued by that con- 
cern. It includes a large composite drawing 
of a typical factory that indicates where the 
protective material can be used to advan- 
tage in the prevention of corrosion. 

To serve as a ready reference source, Sun 
Oil Company, Philadelphia 3, Pa., has 
issued a folder that lists and describes most 
of the important products that it makes and 
that can be used by industries. 


Devoted to a subject on which com- 
paratively little information has previous- 
ly been available, a 144-page illustrated 
booklet, Heat Treating Aluminum Alloys, 
has been issued by Reynolds Metals 
Company, 2500 South Third Street, Louis- 
ville 1, Ky. It has been written so as to 
serve both the technical and nontechnical 
man. The first of its three sections dis- 
cusses the metallurgy and heat treatment 
of aluminum alloys in lay language. Sec- 
tion 2 presents in tabular form the recom- 


mpmended thermal treatments for various 
alloys. Section 3 details technical informa- 


tion for the metallurgist and operating per- 
sonnel. The book is available at $1 a copy. 


JANUARY, 1947 


BOOK-OF-THE-YEAR 
for Mining Engineers 


This book tells you what you want to know about the 
right pipe to use on applications like these: High 
pressure hydraulic lines, high and low pressure air 
lines, de-watering and drainage lines, ventilating pipe, 
water supply lines and sludge lines. Write for your 
copy today. 


NAYLOR PIPE 
COMPANY 


1245 East 92nd § 
Cole 37-4.) Chicago 19, nrg 
SPIRALWELD PIPE 
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Good performance, sure! But what makes Bethlehem 
Hollow a good performer? 

It’s a combination of things—heads-up work on the 
manufacturing end... the “savvy” that comes from 
on-the-job research ... the finest materials available 

. plus half a lifetime’s experience in the making of 
good drill steel. 


Results? Ask the men who run your drills. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


BETHLEHEM HOLLOW 
DRILL STEEL 


BETHLEHEM HOLLOW? 
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All these features with Bethlehem Hollow: 

e Uniform size; easier make-up 

e Wide quenching range; fewer heat- 

treating problems 

@ Round, smooth, well-centered hole 

@ Tough, shock-resisting shank 
Use it for threaded rods or forged-on bits. 
Top performance either way. 
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